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Synthesis of 6-aryl-5-oxo-6H-9-tosyl-3,4,5,6, 7,8-hexahydrothiazolo[2',3' :2,3]pyrimido[5,4-d][2]-
benzazepines 4a-d and 6-aryl-5-oxo-3,4,5,6,7,8-hexahydro-9-tosylthiazino[2',3' :2,3]pyrimido[5,4-d]-
[2]benzazepines Sa-d has been described. A number of compounds show promising antimicrobial
activities.
The biological activities of polynuclear com-
pounds incorporating a fused pyrimidine ring
haave been reported earlier!". Literature survey
revealed that the synthesis and biological activities
of heterocyclic ring systems containing both the
thiazole and the pyrimidine ring fused to a seven
membered ring have not been reported so far. In
continuation of our earlier work?", on the synthesis
of fused heterocyclic systems, we have reported
the synthesis of some new thiazolo/thiazino-
pyrimido[5,4-d]benzazepines 4 and 5 starting from
1,2,3,4-tetrahydro-[2]benzazepin-5-ones 1.
4-Arylidene-l, 2, 3, 4-tetrahydro-l-tosyl-[2]ben-
zazepine-5(H)-ones 2a-d (cf. Table I), obtained by
the condensation of 1a-b with appropriate aromatic
aldehydes, on reaction with thiourea in alkaline
medium gave the corresponding thioxo derivatives
3a-d in good yields. The structures 3a-d were
confirmed from their 'H NMR spectra (Table II).
3a-d, being unsymmetrical, on reaction with
chloroacetic acid followed by cyclisation of the
intermediate in situ yielded 4a-d, Structures 4a-d
were assigned on the basis 'H NMR spectral data
by comparison of the chemical shifts of Ha in 3a-d
with those of the corresponding protons in the
cyclized products 4a-d.
On the other hand, if structures 4a-d are correct,
the Ha proton would be deshielded by the carbonyl
group of thiazolidinone ring and as a result it
would resonate at downfield as compared to that in
3a-d. The protons (Ha) in 3a-d resonate at 5 4,80,
4.75, 4.90 and 4.85 respectively, whereas the
signals assignable to Ha appeared at 5 5.19, 5.15,
5.16 and 5.14 respectively, in the 'H NMR spectra
of the cyclized products obtained from 3a-d. This
corroborated the structures 4a-d (Table III) and
ruled out the alternative structures 6a-d which
would not have shown such a downfield shift (cf.
Scheme 1). The appearance of molecular ion peaks
at mlz 501,561,531 and 591 respectively in the
mass spectra further confirmed the structures 4a-d.
Reaction of 3a-d with ,8-chloropropionic acid
afforded the hitherto unreported heterocyclic
systems, thiazinopyrimidobenzazepines 5 or 7
depending upon the mode of cyclization. The
absorption bands at 1695, 1700 and, 1690 crn' ' in
the IR spectra and appearance of molecular ion
peaks at mlz 515, 575, 545 and 605 in the mass
spectra of the products suggested that the
cyclization has occurred. The regiochemistry of
the cyclized products was settled only on the basis
of 'H NMR spectral data which could distinguish
the pairs of isomers 5 or 7.
In 'H NMR spectra the signals at 5 5.78, 5.80,
5.75 and 5.79 were assigned to Ha proton in the
cyclized products being down field in comparison
to the signals of Ha in thioxo derivatives 3a-d
(54.80,4.75,4.90 and 4.85) which supported the
structures 5a-d (Table Ill) and ruled out the
possibility of structures 7a-d respectively as no
downfield shift is expected (Scheme I).
All the compounds synthesized were tested for
their antibacterial and antifungal activities
following sandard methods".








a) R' = C.H., R' = R' = H
b) R' = C.H., R' = R' = 0Me








c) R'i" MeOC.H" R2= R' = H
d) R'=MeOC.H" R2=R'=OMe
i) ArCHO, aqNaOH; i) NH2CSNH•• aic.KOH
iii) CICH
2
COOH, anhyd. NaOAc, gl. HOAc, ~O ;,,) BrCH.CH.COOH, anhyd. NaOAc, gI.HOAc, Ac,o
Antibacterial Activity
The compounds 3, 4 and 5 were tested
(l00 ,ug/disc) for their antibacterial activity by disc
control method using both gram negative and gram
positive bacteria. Briefly, 100,ug of the compound
in ethanol was loaded into sterile filter paper discs
and placed on a nutrient agar bacterial medium
plate innoculated either with B. thuringinesis, S.
aurius, S. typhimurium or E. coli. Commercial
discs of streptomycin (100,ug/disc) and carben-
cillin (100 ,ugldisc) were used as positive controls.
After overnight incubation at 37°C, the zone of
inhibition were measured in mm. The activity was
Scheme I
compared with the known antibiotics, streptomycin
and carbencillin. The compounds exhibited
moderate antibacterial activity (cf. Table IV).
Antifungal Activity
Ethanolic solutions of the compounds 3, 4 and 5
(l00 ,ug/ disc) were screened for their antifungal
activity against the fungus candida and
Sacharomyces. Standard checks were also prepared
by innoculating fungi in potato dextrose agar
(PDA) media for comparison. The zone areas of
inhibition of the growth of fungi produced by
diffusion of compounds from discs into
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Table I-Physical data of 2a-d
Compd m.p. Yield Rr Found (%) (Caled)
°C (%) C H N
2a 135 85 0.66 71.42 5.20 3.42
(71.46 5.21 3.47)
2b 160 80 0.80 67.35 5.40 3.00
(67.38 5.39 3.02)
2c 164-65 65 0.81 69.24 5.28 3.20
(69.38 5.31 3.23)
2d 184-85 90 0.46 65.68 5.43 2.80
(65.72 ·5.41 2.84)
Table II-Charaeterization data of 3a-d
Compd m.p. Yield 'H NMR (CDCl), oppm Found (%) (Caled)
°C (%) 5-CH2 6-CH2 OCH) CH) Ha Ar-H C H N
(t) (t) (s) (s) (s) (m)
3a 212-13 80 1.95 3.75 2.50 4.80 7.\0-7.68 65.02 4.91 9.05
(65.07 4.98 9.11)
3b 202-03 75 2.05 3.75 3.90 2.45 4.75 6.85-7.45 62.12 5.16 8.00
(62.18 5.18 8.06)
3c 240 (dee) 70 2.10 3.72 3.95 2.50 4.90 6.80-7.65 63.50 5.03 8.48
(63.54 5.09 8.55)
3d 258-60 72 1.90 3.70 3.90& 2.40 4.85 6.70-7.48 60.93 5.22 7.57
3.95 (60.98 5.26 7.62)
Table III-Charaeterization data of 4a-d and 5a-d
Compd m.p. Yield 'H NMR (CDCl)), oppm - MS (M+)
°C (%) 5-CH2 6-CH2 OCH) CH) S-CH2 S-CH2CH2 Ha Ar-H q (mlz)
(t) (t) (5) (5) (5) (m) (5) (m)
4a 200-201 80 2.05 3.72 2.40 3.85 5.19 7.15-7.75 501
4b 224-26 72 2.05 3.70 3.95 & 2.42 3.80 5.15 7.00-7.55 561
3.90
4c 103-05 70 2.05 3.70 3.90 2.42 3.80 5.16 6.80-7.55 531
4d 158-60 65 2.10 3.72 3.95 & 2.40 3.82 5.14 6.70-7.46 591
3.90
Sa 120-22 60 2.15 3.75 2.42 3.05-2.75 5.78 7.10-8.00 515
5b 190-92 70 2.16 3.78 4.00& 2.40 3.10-2.80 5.80 6.90-7.63 575
4.05
5c 115-16 62 2.10 3.80 3.95 2.42 3.10-2.72 5.75 6.92-7.50 545
5d 178-80 60 2.10 3.80 3.95 & 2.40 3.15-2.70 5.79 6.95-7.65 605
3.90
surrounding media were measured at 30±2°C. The
results were compared with those of the standard
drugs nalidixic acid (30 ,ug/disc) nitrofurazone
(100 ,ug/disc) and furazolidone (100 ,ug/disc)under
identical conditions. The compounds, especially
3a, 3b, 4b, 4c and 4d exhibited highest antifungal
activity (Table IV).
Experimental Section
Melting points were determined using
Gallankamp apparatus and are uncorrected. IH
NMR spectra were recorded in .CDC13on a Varian
FT 80A spectrometer with TMS as an internal
standard; IR spectra on a Shimadzu 470
spectrometer, and mass spectra on a VG high
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Table IV-Antibacterial and antifungal activities of compounds 3a-d, 4a-d and Sa-d
[Zone of inhibition in mm]
Compd Antibacterial activity Antifungal activity
E. coli S. typhimurium S. aurius B. thiuringiensis Saccharomyces Candida
(clinical)
3a 16 14 14 R* 22 R*
3b 16 15 16 R 19 16
3c 17 14 15 16 19 16
3d IS IS 14 IS 23 20
4a 18 17 16 20 20 17
4b 14 14 13 16 24 19
4c IS 14 13 IS 22 18
4d 16 14 13 14 20 18
5b 16 14 14 17 20 16
5d 14 10 12 R 17 16
Streptomycin 32 20 30 30
Carbencillin 25 20 14 16




resolution 7070 Hand Funnigan Met 1020B mass
spectrometers, TLC was performed on silica gel
(G) coated plates using benzene-ethyl acetate (4: I)
as irrigant and iodine vapours as visualizing agent.
4-Arylidene-l, 2, 3, 4-tetrahydro-l-tosyl-[2]ben-
zazepin-5(H)-ones 2a-d. General procedure. The
tetrahydro-l-benzazepin-5(H)-one7 1 (1.6 g, 0.005
mole) was refluxed with benzaldehyde (0.55g,
0.005 mole) in 5% sodium hydroxide solution for 5
hr on an oil-bath. The reaction mixture was cooled
to room temperature and neutralized with dil. HC!.
The solid thus obtained was filtered, washed with
pet. ether and crystallized from ethanol to give 2a
as colourless crystals. The signals at 7.65-7.78 in
IH NMR were assigned to 4-arylidene protons
(C=CHAr). The physical data of 2a-d are given in
Table I.
Synthesis of 4-aryl-2-thioxo-l, 2, 3, 4, 5, 6-hexa-
hydro-7 H-7-tosylpyrimido[5, 4-d) [2]benzazepi-
nes 3a-d. General procedure. A mixture of 2
(0.003 mole) and thiourea (0.003 mole) in ale.
KOH was heated under reflux for 5 hr. The
mixture was then concentrated to half its volume
under reduced pressure and kept overnight. The
solid thus separated was filtered and crystallised
from ethanol to give 3 (Table II).
Synthesis of 6-aryl-5-oxo-6H-9-tosyl-3, 4, 5, 6, 7,
8-hexahydrothiazolo[2', 3' :2, 3]pyrimido[5,4-d)-
[2]benzazepines 4a-d. General procedure. A
mixture of3 (0.001 mole), chloroacetic acid (0.001
mole), anhydrous sodium acetate (O.lg), glacial
acetic acid (1.5 mL) and a few drops of acetic
anhydride was heated under reflux for 2 hr. The
reaction mixture was cooled to room temperature
and then poured into ice-water. The solid separated
from solution was filtered, washed with water and
crystallized from ethanol to give 4 (Table III).
Synthesis of 6-aryl-5-oxo-3, 4, 5, 6, 7, 8-hexa-
hydro-9-tosyIthiazino[2' ,3' :2,3]pyrimido[5,4-d)-
[2]benzazepines 5a-d. General procedure. A
mixture of 3 (0.001 mole), ,B-bromopropionic acid
(0.00 1 mole) anhydrous sodium acetate (0.15 g),
glacial acetic acid (2 mL) and acetic anhydride
(0.5 mL) was refluxed on an oil-bath for 2-3 hr.
The progress of the reaction was monitored by
TLC. After completion of the reaction, the reaction
mixture was cooled and poured into ice-water. The
solid thus separated was filtered and recrystallized
from ethanol to give 5 (Table III).
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